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electron spin resonance in 
crystals of, 325 
Alkali halide crystals 
alkaline earth dopes in, 


309 
Alkali halides 
doped 
impurities on irradiation, 
327 
gaseous 
dissociation energy of, 
468-69 
heats of dissociation of, 
374 


thermodynamic 
properties of, 137 
Alkali hydroxides 
infrared spectra of 
solutions of, 436 
Alkali iodides 
quadrupolar coupling in, 


Alkali metal hydroxides 
fused 
compressibility of, 451 
Alkali metal nitrates 
electronic spectra of, 451 
Alkali metals 
as polymerization 
catalysts, 202 
Alkaline earth oxides 
heats of dissociation of, 
374 
Alkanes 
activity coefficients for, 
269 
cyclic 
unimolecular 
decomposition of, 245 
heats of combustion of, 138 
photoionization of, 84, 248 
retention indexes 
in gas chromatography, 
271 
stabilizers 
in unimolecular 
decompositions, 247 
Alkyl acrylamide 
isotacticity of, 210 
Alkyl acrylates 
isotacticity of, 210 
Alkylcyclobutanes 
unimolecular decomposition 
of, 246 
Alkylcyclopropanes 
unimolecular decomposition 
of, 246 
Alkyl halides 
irradiation of, 87 
retention of optical activity 








as anion, 208 
Alkyl] lithium 
retention of optical 
activity and, 208 
Alkyl nitrates 
activity coefficients for, 
269 
Alkyl radicals 
disproportionation of, 
248-49 
observation of 
by electron spin 
resonance, 91 
polymerization rate 
constants for, 206 
Alkyl sulfides 
polymerization and, 206 
Alpha particles 
reactions initiated by, 13 
Alumina 
chromium doped, 317 
cracking activity of, 272 
electron spin resonance in 
crystals of, 325 
Aluminum 
as acceptor in silicon, 310 
alkyl 
as polymerization 
initiator, 204 
in meteorites, 156 
table of, 160 
nuclear magnetic 
resonance in, 338 
quadrupolar resonance in, 


Aluminum alkyl chlorides 
as cationic catalysts for 
polymerization, 214 
Aluminum ion 
hydration of, 439 
Aluminum oxide 
vaporization of, 466 
Amine-halogen complexes 
geometry of, 118 
Amines 
complexed with iodine, 
111-13 
Amino acids 
irradiation of, 87 
Ammonia 
dipole moment calculation 
for, 224 
infrared spectra 
in rare gas matrices, 34 
planar molecular ion of, 
327 
solutions above critical 
conditions of, 450-51 
symmetric bending mode in 
solid, 233 
synthesis of, 5, 9-10, 12 
Ammonium bifluoride 
x-ray diffraction of, 20 
Ammonium bromide 
internal rotation of, 33 
Ammonium chlorate 
irradiation of, 327 
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Ammonium hydroxide 

dissociation constant for, 

444 

Ammonium ion 

motion 

in sodium chloride, 35 

Anethole 

polymerization of, 195 
Aniline 

iodination of, 403 
Anisole 

deuteration of, 396 

iodination of, 402 
Annealing kinetics 

for quenched gold, 311 
Anthracene 

as maser, 318 

as organic semiconductor, 


as scintillator, 81 
irradiation and conductivity 
of, 93 
methyl substituents and 
polymerization of, 206 
Antimony 
alkyl 
as polymerization 
initiator, 204 
excitation 
in flames, 376 
Antimony oxide 
structure of, 467 
Apartic acid, 
radicals on irradiation of, 
328 
Aqueous electrolytes 
compared to fused salts, 
451 
Arc image furnace 
development of, 462 
Argon 
depth dependance in 
meteorites, 156 
entropy of melting of, 351- 
52 
from iron meteorites, 153 
in meteorites 
table of, 155 
photolysis studies in solid, 
233-34 
solid 
extrusion of, 360 
solubility of mercury in, 
413 
in stone meteorites 
table of, 164 
thermal ionization of, 384 
thermodynamic properties 
of, 137 
transport properties of, 
137 
Aromatic bases 
activity coefficients for, 
269-70 
Aromatic 
compounds 
separation 
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by gas chromatography, 
270 
Aromatic-halogen 
complexes 


geometry of, 120-21 
Aromatic hydrocarbons 
charge transfer complexes 
in, 319 
donor acceptor complexes 
and, 117 
protonization of, 393 
wave functions for 
table of, 54-55 
Aromatic nitrations 
kinetic isotope effects in, 
400 
Aromatic sulfonations 
kinetic isotope effects in, 
401 
Arsenic 
excitation 
in flames, 376 
Asymmetric rotors 
perturbation treatment of, 


Atacticity 
polymers and, 197-98 
Atomic orbitals 
for nitrogen 
in heteroaromatics, 175 
Azines 
excited states of, 175 


B 


Barium hydroxide 
positive ions of, 384 
Barium oxide 
heat of dissociation of, 
374 
vaporization of, 466 
Barium selenide 
vapor pressure of, 468 
Barium sulfide 
vapor pressure of, 468 
Barotropic effect 
in argon ammonia 
mixtures, 413 
Benzalacetophenone 
isomerization of, 393 
Benzaldehyde 
. oxidation of, 8 
Benzene 
carbon hydrogen bond 
length in, 20 
cross section for pi 
electron excitation in, 
80 
decay of excited states 
in, 91 
excitation 
by low-energy electrons, 
78-79 
gas chromatograph of, 269 
infrared data on, 228 
infrared fundamentals of, 
224 
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in solution with 
cyclohexane, 410 
ionization of 
in carbon tetrachloride 
mixtures, 79 
in cyclohexane mixtures, 
79 
in chloroform mixtures, 
79 
irradiation in water, 90 
isotope effect in, 404 
radical lifetime in, 359 
Benzofuran 
polymeric 
optical activity in, 200 
polymerization of, 195 
Benzophenone 
as maser, 318 
electron spin resonance in 
crystals of, 326 
triplet states in, 82 
Benzophenone-K-ketyl 
radical 
electron spin resonance 
in, 331 
Benzophenone- naphthalene 
mixtures 
triplet state excitation in, 


Benzoquinone 
complex 
with dimethyl aniline, 
330 
Benzoylperoxide 


as polymerization initiator, 


195-96 
Benzyl alcohols 
mass spectra of, 85 
Benzyl radical 
spectrum of, 89 
Beryllium 
in meteorites, 156 
table of, 160 
Beryllium oxide 
vapor pressure of, 466 
Beta rays 
for chromatography 
detectors, 268 
Bicyclohexanes 
long range spin-spin 
coupling in, 341 
Binding energy 
empirical vs. theoretical 
values for helium-3, 
285 
of liquid helium-3, 282 
Biphenyl ether anion 
electron spin resonance in, 


Birefringence 
flow 
DNA solutions and, 173 
polymeric isomers and, 
197 
RNA solutions and, 173 
Bis (8-chloroethyl) 
methylamine 
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denaturation of DNA and, 
189 
Bismuth 
excitation 
in flames, 376 
Bisulfate ion 
dissociation of, 444 
Black body radiation 
pyrometry and, 461 
Bond lengths 
carbon hydrogen, 19 
table of, 20 
correction of, 26 
in plastic crystals, 354 
thermal motion and, 26 
Bond moments 
table of, 235 
Bond polarity 
in plastic crystals, 354 
Borazole 
nuclear magnetic 
resonance in, 342 
Borohydride ions 
conductance in, 437 
Boron 
as acceptor in silicon, 
310 
alkyl 
as polymerization 
initiators, 204 
calorimetry and, 139 
nuclear magnetic 
resonance in inter- 
metallic compounds of, 
336-37 
Boron oxide 
vapor pressure of, 466 
Boron trifluoride 
as polymerization 
initiator, 214 
Boron trifluoride etherate 
as cationic catalysts 
for polymerization, 214 
Branched chain reactions 
kinetics of, 252-54 
table of, 252 
Bromine 
electron spin resonance 
in irradiated, 327 
electron spin resonance 
in molecular ions in 
alkali halides, 326 
organic compounds of 
calorimetry of, 138-39 
zinc cadmium complex 
with, 438 
Bromoacetylene 
infrared data on, 231 
2-Bromo-2-butene 
stereospecific addition of 
hydrogen bromide to, 
206 
1-Bromocyclohexene 
hydrogen bromide addition 
to, 206 
3-Bromodurene 
halogenation of, 402 


Bromonium cations 
organic complexes with, 


1, 3-Butadiene 
gas chromatograph of, 
263 


trans-1, 4-Butadiene 
polymerization of, 197 
Butane 
desorption time 
in gas chromatography, 
265 
gas chromatography with, 
270 
mass spectrum and 
radiolysis products of, 
83 
1-Butene 
addition of t-butoxy radical 
to, 206 
cis-2-Butene 
addition of t-butoxy radical 
to, 206 
copolymerization with 
sulfur dioxide, 195 
trans-2-Butene 
addition of t-butoxy radical 
to, 206 
copolymerization 
with sulfur dioxide, 195 
stereospecific addition of 
deuterium bromide to, 
206 
t-Butoxy acetate 
hydrolysis of, 393 
Butyl lithium 
as polymerization catalyst, 


Butyne 
gas chromatography and, 
263 


y-Butyrolactone 
hydrolysis of, 397 


Cc 


Cadmium 
alkyl 
as polymerization 
initiators, 204 
complexes 
with bromine, 438 
excitation 
in flames, 376 
Cadmium halides 
electron spin resonance in 
crystals of, 325 
Cadmium iodide 
nuclear quadrupole 
resonance in, 317 
Cadmium selenide 
high temperature studies 
of, 468 
Cadmium sulfate 
hydrated 
water loss of, 8 
Calcium 








in meteorites, 162 
Calcium carbonate 
dissociation of, 9 
Calcium chloride 
concentration dependence of 
transference number in, 
438 
Calcium fluoride 
electron spin resonance in 
crystals of, 325 
in lasers, 317 
rare earths in, 312 
Calcium hydroxide 
positive ion of, 383-84 
Calcium oxide 
heat of dissociation of, 374 
dimer of, 381 
dissociation of, 466 
Calcium sulfate 
irradiation of, 327 
Calcium sulfide 
decomposition on vaporiza- 
tion of, 468 
Calcium tungstenate 
electron spin resonance in 
crystals of, 325 
in lasers, 318 
Calorimetry 
bomb combustion, 139 
enthalpy measurements by, 
413 
gas chromatography and, 
272 
heats of mixing and, 416-17 
high temperature, 139 
low temperature, 138 
micro, 139-40 
of plastic crystals, 355-56 
Camphor 
as plastic crystal, 352 
Carbanion 
polymerization and, 205 
retention of optical activity 
and, 208 
Carbon 
excitation 
in flames, 377 
Carbon 14 
as tracer 
in polymers, 205 
Carbonates 
fused 
mixtures of, 452 
Carbon dioxide 
chromatographic 
determination of, 275 
photolysis 
in solid, 233-34 
thermodynamic properties 
of, 137 
transport properties of, 137 
Carbon disulfide 
molar excess solution 
volumes in, 321 
relaxation in, 242 
solvating free radicals with, 
207 
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Carbonium ion 
polymerization and, 205 
unreactive in polymeriza- 

tion, 214 
Carbon monoxide 
chromatographic determin- 
ation of, 275 
flame continuum with 
atomic oxygen, 379 
infrared data on, 226 
oxidation of, 13 
potential function for, 224 
relaxation in, 242 
relaxation 
with chlorine, 243 
solid 
infrared data on, 232-33 
thermodynamic properties 
of, 137 
transport properties of, 
137 


4 


-arbon tetrachloride 
as plastic crystal, 352 
mass spectrum cf, 85 
molar excess solution 
volumes in, 321 
plastic crystal 
with cyclohexane, 364 
solid 
rotational freedom and, 
321 
viscosity of gaseous 
mixtures, 410 
rotation and, 356 
Carbonyl sulfide 
relaxation in, 242 
Carboxylic acids 
loss of a proton on 
irradiation, 327-28 
Carboxylic amides 
acid catalyzed hydrolysis 
of, 393 
Catalysts 
gas chromatography and, 
274 
metal films and, 13 
neutral salts and, 3 
for polymers giving 
isotactic placement, 
201-2 
surface area and, 12 
Catalytic hydrogenation 
cis-opening polymers and, 
215 


Catalytic surfaces 
adsorption at, 9 
Centrifugal distortion 
for high J, low K 
transitions, 222 
for planar molecules, 223 
Ceric sulfate 
irradiation of, 90 
Cerium 
electron spin resonance 
in calcium tungstenate, 
325 
Cerium oxide 
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dissociation energy of, 466 
Ceruloplasmin 
electron spin resonance in, 
343 
Cesium 
excitation 
in flames, 376 
thermal ionization of, 384 
Cesium bromide 
infrared optics of, 232 
Cesium chloride 
denaturing temperature of 
DNA and, 187 
molten 
transport number of, 451 
Cesium hydroxide 
heat of dissociation of, 373 
Charge transfer 
electron spin resonance in, 
329-30 
Chemiluminescence 
in flames, 370 
kinetics and, 241 
of metals 
in flames, 374-78 
spectroscopic study of, 250 
Chemisorption 
gas chromatography and, 
72 
Chlorides 
conductance for solutions 
in methanol, 437 
Chlorine 
atomic 
from excited oxygen, 250 
interaction with solvents, 
207 
catalyst 
for flame ionization of 
sodium, 385 
electron affinity of, 468 
electron spin resonance in 
molecular ions in 
alkali halides, 326 
as intersticial imperfection 
in sodium chloride, 312 
from iron meteorites, 153 
in meteorites, 155 
table of, 160 
reaction with potassium 
in molecular beams, 250 
relaxation 
in mixtures, 243 
Chlorine dioxide 
vibronic interaction of, 
63-64 
Chlorine substitution 
effect 
on triplet-singlet 
transitions, 330 
Chloroacetic acid, 
degree of dissociation in, 
438 
Chloroacetylene 
infrared data on, 231 
Chlorobenzenes 
infrared data on, 229 
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1-Chlorocyclohexene 
hydrogen bromide 
addition to, 206 
Chloroform 
deproteinization of DNA 
with, 187 
pyrolysis of, 247 
Chloromaleic anhydride 
in Diels Alder reaction, 
275 
Chromatography 
kinetics and, 241 
in oxidation of isobutane, 
253 
Chromic chloride 
nuclear magnetic resonance 
in, 339 
Chromic salts 
quadrupolar resonance in, 


Chromium 
as donors in silicon, 310 
as dope in alumina, 317 
electron spin resonance 
in alumina, 325 
in yttrium oxide, 325 
spin structure of, 35 
Chromium benzene complex 
electron spin resonance in, 
326 
Chromium oxides 
oxidation of, 463 
vaporization and 
cissociation energy of, 
466 
Chromium potassium alum 
interproton distance in, 25 
Chromous acid 
hydrogen bonding in, 29-30 
nuclear magnetic resonance 
in crystalline, 338 
Chrysene 
intermolecular motion of, 


Circular birefringence 
optical rotatory dispersion 
and, 181 
Circular dichroism 
optical rotatory dispersion 
and, 181 
Cobalt 
diffusion 
in germanium, 308 
electron spin resonance 
in cadmium chloride, 325 
powder 
nuclear magnetic 
resonance in, 337 
Cobalt 60 
gamma radiation 
as polymerization 
initiator, 196 
Complete isotopic rule 
ethylene and, 230 
Complex ions 
in fused salts, 452 
Compressibility 
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empirical vs. theoretical 
values for helium-3, 
285 
of gas mixtures, 410 
of liquid helium-3, 282 
Computors 
and infrared spectroscopy, 
236-38 
Conductance 
transference numbers and 
dissociation, 438 
in electrolytes, 436 
of fused salt mixtures, 452 
of metal fused salt 
systems, 453 
of ternary ionic solutions, 
442 
Conductivity cells 
improvements in, 437 
Configuration interaction 
in pyrene, 331 
Continuous emission 
unstable species in flames, 
378 
Copper 
as acceptor in silicon, 310 
atomic 
in hydrogen flames, 382 
as impurity in germanium, 
315 
diffusion of iron in, 308 
nuclear magnetic resonance 
and impurities in, 336 
precipitation in silicon 
crystals, 315 
self-diffusion in, 336 
Copper-carboxypeptidase 
electron spin resonance in, 
343 
Copper dithiocarbonate 
electron spin resonance 
line width, 326 
Copper oxide 
reduction of, 9 
Copper phthalocyanine 
electron spin resonance in, 
326 
Coriolis forces 
coupling coefficients of, 


Coronene 
cation of 
electron spin resonance 
in, 331 
Corundum 
enthalpy of, 139 
transition metal ions in, 
312 
Cosmic rays 
constancy of, 153-55 
intensity 
measured by meteorites, 
157 
meteorites and, 151 
Cotton effect 
optical rotatory dispersion 
and, 181 


Coulomb integrals 
polynucleotides and, 176 
Covalency 
effects 
in transition ions, 331-33 
Critical temperature 
of hydrogen mixtures, 414 
Crystal growth 
dendritic method, 305 
impurities in, 306 
rates for, 305 
rotation during pulling, 
306 
super cooling and, 306 
temperature fluctuation 
during, 306-7 
Crystal imperfections 
electron spin resonance 
study of, 310 
Crystals 
optical properties of 
defects in, 312 
Cupric chloride 
conductance in, 437 
Cupric chloride dihydrate 
interproton distance in, 25 
Cupric fluoride 
nuclear magnetic 
resonance in, 338 
Cupric sulfate 
dissociation constants for, 
447 
Cuprous fluoride dihydrate 
interproton distance in, 25 
Cyanamide 
hydrolysis of, 397 
Cyanide radicals 
similarities with halogens, 


Cyanocarbon acids 
conductance of, 437 
Cyanocarbon salts 
conductance in, 437 
1-Cyanocyclopentane 
polymerization of, 195 
Cyanogen 
dissociation energy of, 496 
Cyclobutadiene cation 
energy relationships 
table of, 53 
quantum theory and, 48-49 
Cyclobutane 
x-ray diffraction of, 351 
Cyclohexane 
gas chromatograph of, 269 
ionization in benzene 
mixture, 79 
irradiation of, 89 
plastic crystals 
with carbon tetrachloride, 
364 
solid 
rotational freedom in, 
321 
in solution with benzene, 
410 
Cyclohexanol 








as plastic crystal, 352 
irradiation of, 89 
Cyclooctatetraene 
electronic energy states 
and, 56 
bis-Cyclopentadienyl 
electron spin resonance 
in ferrocene, 326 
Cyclopentane 
entropy of melting of, 351 
Cyclopentanone 
nuclear magnetic 
in, 342 
Cyclopentene 
from vinylcyclopropane, 
246 
Cyclopropane 
molecular motion of 
crystal structure of, 34 
unimolecular decomposition 
of, 245 
Cyclopropenyl radical 
energy relationships 
table of, 50 
quantum theory and, 46-47 
Cytosine 
nucleic acids and, 171 


resonance 


D 


Debye-Huckel theory 
effect on dissociation 
measurements, 449 
stabilization of DNA and, 
185 
Decane 
gas chromatograph of, 270 
Dehydration 
on chromatography 
columns, 275 
Deoxyribonucleic acid 
see DNA 
Detergent micelle 
analogy with DNA, 184 
Deuterated ammonia 
infrared data on, 226 
Deuterated haloacetylenes 
infrared data on, 231 
Deuterated methyl fluoride 
high-resolution infrared 
data, 226 
Deuterides 
diatomic 
thermodynamic functions 
of, 137 
Deuterium 
discovery of, 11 
Deuterium bromide 
stereospecific addition 
in polymers, 206 
Deuterium chloride 
high-resolution infrarea 
data, 225 
Deuterium substitution 
effect on triplet-singlet 
transition, 330 
Deuterobenzene 
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infrared fundamentals of, 
224 
Deuterochloroform 
pyrolysis of, 247 
Deuteroethyde 
infrared data, 231 
Deuteroformaldehyde 
oxidation of, 250 
Deuteromethane 
relaxation of, 243 
solid phase of, 363 
vibrational-rotational 
interaction in, 222 
Deuteromethanethiol 
stereospecific addition of, 
206 
Deuteromethylazide 
photolysis of, 233-34 
N, N-Dialkyl acrylamides 
polymerization of, 211 
Diaminoethane 
denaturation temperature 
of DNA and, 186 
Diaminooctane 
denaturation temperature 
of DNA and, 186 
Diamond 
nitrogen impurities in, 311 
Diatomic molecules 
rotational-vibrational 
energy of, 221 
Dicarboxylic acids 
irradiation of, 87 
Dichloroacetic acid 
degree of dissociation in, 


438 
4, 4'-Dichlorodiphenylsul- 
phone 
intramolecular motion of, 
31 


1, 2-Dichloroethane 
sulfuric acid in, 440 
cis-1, 2-Dichloroethylene 
photolysis of, 84 
trans-Dichloroethylene 
polymerization and, 196 
2, 6-Dichloropyrimidine 
ultraviolet spectra of, 176 
Dichroism 
polynucleotides and, 179 
1, 1-Dicyclohexyldodecane 
irradiation of, 82 
p-Dideuterobenzene 
infrared fundamentals of, 
224 
4, 4'-Dideuterobiphenyl 
bromination of, 402 
trans-Dideuteroethylene 
infrared data, 231 
Dielectric constant 
rotation in plastic crystals 
and, 356, 357 
of solvent 
for DNA stabilization, 185 
solvents and stereospeci- 
ficity, 209 
of water 


507 


temperature and pressure 
dependence of, 436 
Dielectric loss 
as measure of crystal 
imperfections, 311 
rotation in plastic crystals 
and, 357 
Dielectric relaxation 
in ice, 312 
ionic motion and, 437 
Diels Alder reaction 
as analogy in 
polymerization, 212 
chromatographic study of, 
275 
Dienes 
cation catalysts for 
polymerization of, 215 
stereospecific radical 
polymerization of, 207 
Diethyl ether 
acid-catalyzed hydrolysis 
of, 393 
Diethyl fumarate 
polymerization and, 196 
Diffusion 
nuclear magnetic 
resonance studies 
in plastic 
rystals, 358-59 
Diffusion coefficient 
empirical vs. theoretical 
values for helium-3, 
284 
fast stream and slow 
stream compared, 308-9 
gas chromatographic 
determinations of, 276 
gas chromatography and, 
260 
f liquid helium-3, 282 
logarithms of, 11 
Diffusion in solids 
mass dependence of, 308 
rate determination and, 307 
cis-1, 2-Dihalocyclohexane 
stereospecific production 
of, 206 
2, 3-Dihydrofurans 
polymerization of, 195 
1, 2-Dihydronaphthalene 
polymerization and steric 
inhibition of, 195 
Diimide 
infrared data, 233 
Diisotacticity 
polymers and, 198 
Diketopiperazine 
bond lengths in, 21 
intramolecular motion of, 


Dimers 
of N-heterocyclic 
molecules, 180 
Dimesitylmethyl radical 
electron spin resonance in, 
331 
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Dimethyl acetylene 
group vibration in, 230 
Dimethyl aniline 
complex with 
benzoquinones, 330 
Dimethylbutanes 
methyl group reorientatior 
barrier, 34 
plastic cr 
f, 365 
1, 2-Dimethylenecyclohexane 
stereospecific polymeriza- 
tion of, 207 
Dimethylformamide 
conductance of salts in, 
437 
DNA denaturation and, 184 
Dimethyl sulfoxide 
DNA denaturation and, 184 
racemization and, 209 
Dioxane 
electrolytes in, 437 
p-Dioxene 
polymerization of, 195 
1, 1-Diphenyldodecane 
irradiation of, 82 
1, 1-Diphenylethylene 
polymerization of, 196 
Diphenyl nitric oxide 
electron spin resonance 


ystal mixtures 


in benzophenone crystals, 
326 
2, 5-Diphenyl oxazole 
yuenching parameters tor 
alpha irradiation of, 82 
2, 2-Diphenyl-1- 
picrylhydrazyl 
electron spin resonance in, 


Dipole-dipole interaction 
energy transfer and, 80 
polynucleotides and, 177 

Dipole moments 
chromatography and, 271 
components perpendicular 

to bonds, 224 
orientation 
in crystals at impurities, 
311 

Dispersion 

far ultraviolet 
of polynucleotides, 183 
studies on DNA, 182-83 

Dissociation 

compared to transference 
number and conductance, 
438 

Dissociation constants 
errors in, 442-43 
table of, 448 
thermodynamic method for, 

45 
Dissociation energies 
for alkaline earth oxides, 
466 
tables of 
inorganic 128-31 
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yrganic, 131-34 

Distribution 

gas chromatography and, 
269 


oefficients 


for impurities 
in crystals, 306 
Disyndiotacticity 
polymers and, 198 
Divalent ions 
DNA stabilization and, 185 
Di-p-xylylene 
intermolecular motion of, 
31 
DNA 
analogy with detergent 
micelles, 184 
crystalline forms of, 172 
denaturation of, 183-88 
dispersion studies of, 182- 
83 
electron spin resonance in, 
343 
hydration of, 186 
molecular weight of, 
190-91 
stability of, 183 
structure of, 172 
Donor acceptor complexes 
alcohols and, 117 
aliphatic halides, 117 
hydrocarbons, 117 
anocarbon acceptors, 118 
dipole-dipole interaction, 
110 
enthalpy of formation, 110 
eometry of, 118-20 
lone pair donors, 113-16 


molecular orbitals for, 124 


iromatic 


Double refraction 
in plastic crystals, 355 
Drude terms 
ypticai rotatory 
dispersion, 182 
Dyes 
effect on DNA, 184 
Dyprosium 
Mossbauer resonance in 
269 


E 


Efflorescence 
in hydrated crystals, 9 
Electric dipole transitions 
for purine, 175 
yptical rotatory dispersion 
and, 181 
Electric fields 
juadrupolar resonance in, 
334-35 
Electric quadrupole 
resonance 
discussion of, 333-34 
electric fields and, 334-35 
see also Electron spin 
resonance; Nuclear 
magnetic resonance 


Electrode potentials 
at crystal facets, 307 
Electrolytes 
mixtures of, 441-42 
solutions at high 
temperature and 
pressure, 450 
Electron densities 
from electron spin 
resonance, 332 
Electron diffraction 
accuracy of, 21 
alkali metaborates, 469 
antimony oxide, 467 
structure of uranium 
tetraboride, 468 
see also X-ray diffraction; 
Neutron diffraction 
Electronic potential energy 
surfaces 
heptagonal molecules, 66 
hexagonal molecules, 63 
linear molecules, 44 
octagonal molecules, 53, 
56, 70 
pentagonal molecules, 60 
square molecules, 53, 56 
trigonal molecules, 49 
Electronic spectra 
ff alkali nitrates, 451 
Electron-nuclear double 
resonance 
in irradiated organic 
crystals, 328 
Electron spin resonance 
in biological systems, 342- 


charge transfer and, 329-30 
in crystals 
changes due to stress, 

310 

detection of high 
temperature species 
with, 460 

in enzymes, 343 

in iodine-doped pyrene, 


in irradiated crystals, 
326-29 

irradiation rate constants 
from, 91 

observing alkyl radicals 
with, 91 

in organic compounds of 
transition ions, 326 

in solutions, 330-31 

spin echo techniques in, 
325 

spin lattice relaxation 
times, 325 

study of crystal imperfec- 
tions, 310 

study of molecular 
mobility, 359 

study of photolysis products 
with, 86-88 

in transition ions, 325-26 








triplet states and, 88, 330 
see also Electric 
quadrupole resonance; 
Nuclear magnetic 
resonance 
Electrophylic substitution 
kinetic isotope effects in, 
400-4 
polymerization and, 207 
Electrostatic forces 
stability of DNA and, 185 
Emissivity 
pyrometric temperature 
measurement and, 461 
Enthalpy 
of corundum, 139 
determination 


from gas chromatography, 


270 
errors 
in high temperature 
measurement, 461 
1easurement 
in flow calorimeter, 413 
table of 
inorganic, 128-31 
organic, 131-34 
Entropies 
determination from gas 
chromatography, 270 
of liquid helium-3, 282 
f liquid helium-4, 292 
table of 
inorganic, 128-31 
organic, 131-34 
Entropy of activation 
hydration and, 396 
Entropy of fusion 
for plastic crystals, 351 
Entropy of mixing 
for noble gases, 351-52 
Entropy of solution 
for organic mixtures, 421 
Equilibria 
measurement of, 462-63 
table of, 134-36 
weak acids, 1 
Erythrocuprein 
electron spin resonance in, 
343 
Erythrodiisotacticity 
in polymers, 198 
Esterification 
on chromatography 
columns, 275 
Esters 
hydrolysis of, 393 
Ethane 
decomposition of, 246-47 
from ethyl radicals, 249 
irradiation of, 91 
mass spectrum and 
radiolysis products of, 
83-84 
Ethanol 
DNA denaturation by, 184 
irradiation of, 87 


SUBJECT INDEX 


Ethanolamine 
conductance of salt 
solutions in, 437 
Ether 
in solution with acetone, 
410 
Ethyl bromide 
gamma irradiation of, 86 
Ethyl cinnamate 
polymerization of, 196 
Ethyl compounds 
electronegativities and 
chemical shifts, 340 
Ethylcyanoacetate 
polymerization 
Perkin reaction, 196 
Ethylene 
crystal structure of, 34 
from ethyl radicals, 249 
high pressure mass 
spectrum of, 84-85 
molecular motion of, 34 
organic solvent solubility 
in, 414 
polymerization 
by heterogeneous 
catalysts, 204 
Ethylene dichloride 
conductance studies in, 437 
Ethylene glycol 
DNA denaturation by, 184 
Ethyleneimine 
acid hydrolysis of, 393 
Ethylenes 
infrared data, 231 
Ethyl iodide 
gamma irradiation of, 86 
Ethyl lithium 
rate of polymerization 
with, 210 
Ethyl malonate 
polymerization 
Michael reaction, 196 
Ethyl malonic acid 
radicals on irradiation of, 
328 
Ethyl radicals 
dimerization of, 
Europium 
electron spin resonance 
in calcium tungstenate, 
325 
Eutacticity 
in polymers, 197 
Experimental method 
dissociation constants 
and, 441-43 
Extrusion 
of plastic crystals, 351 


248-49 


Fermi liquid 

liquid helium-3 as, 282 
Fermions 

liquid helium and, 282 
Fermi resonance 
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in nitrous oxide, 225 
Ferric ion 
spin Hamiltonian of, 325 
Ferrocene 
electron spin resonance 
in, 326 
Ferromagnetics 
Mossbauer effect and, 298 
Ferrous ion 
oxidation 
during irradiation, 95-96 
Ferrous sulfate 
irradiation of, 90 
Fischer convention 
for polymers, 199 
Flame intensity 
concentration of emitter 
and, 371 
Flame ionization 
for chromatography 
detectors, 268 
Flames 
augmented 
with electric power, 462 
temperature of, 372 
Flash photolysis 
kinetic studies with, 253 
Fluid mixtures 
molecular theories for, 
414 
Fluoride ion 
in water solutions, 436 
Fluorine 
electron spin resonance 
in molecular ions in 
alkali halides, 326 
organic compounds 
calorimetry of, 139 
thermochemistry of, 
137-38 
Fluoroacetylene 
infrared data, 231 
Fluoro-olefins 
polymerization of, 195 
Force-constants 
for methyl halides, 227 
for nitrogen dioxide, 227 
for silyl halides, 227 
table of, 228 
Force fields 
table of, 235 
Formaldehyde 
dipole moment calculation 
for, 224 
oxidation of, 253 
RNA stabilization with, 173 
Formamide 
denaturation of DNA with, 
184, 188 
Formic acid 
dissociation constant for, 
443 
Free radicals 
ionization of, 78 
solvation of, 207 
Free rotation 
in solids, 321 
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Frequency standards 
from carbon monoxide 
spectrum, 226 
Fused salts 
common anion mixtures, 
451-53 
gases in, 453 
metal mixtures of, 
mixtures of, 451 
reactions in, 452 
self-diffusion in, 451 


453 


G 


Gadolinium 
electron spin resonance 
in alumina, 325 
in super conductors, 318 
Gallium 
as acceptor 
in silicon, 310 
juadrupolar resonance in, 
333 
Gallium arsenide 
crystal perfection in, 307 
Gallium halides 
heats of dissociation of, 
374 
Gallium hydroxide 
heats of dissociation of, 
373 
Gallium oxide 
vapor pressure 
Gallium phosphide 
crystal studies in, 371 
Gas chromatography 


f, 466 


activity coefficients from, 
416 
adsorption isotherms for, 
269 
analysis speed, 267 
band broadening in, 261-62 
calorimetry and, 272 
carbon hydrogen determin- 
ations with, 275 
chemical reaction 
on columns, 273-75 
chemisorption in, 272 
desorption time in, 265 
desorption of butane, 265 
detectors for, 268 
diffusion coefficient 
determination by, 276 
dinitrophenol column, 269 
dinitrophthalate column, 
269 


distribution coefficients in, 


269 
eddy diffusion in, 262-63 
enthalpy measurements by 


270 

entropy measurements by, 
270 

equilibrium isotherms for, 
276 


gas frontal, 267 
gas liquid interface 
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adsorption, 269 
gas phase dispersion ir 


263 

high pressure systems, 
270 

liquid film thickness in, 
264-65 


mass transfer in, 264 
mixed gas carrier, 270 
nylon capillaries in, 263 
optimum temperature for, 
2 
yutlet pressures in, 267 
peak shapes in, 261 
phthalate columns, 263 
resolution of, 266-67 
retention indices 
for alkanes, 271 
retention volumes in, 
squalene column, 263 
sterol methyl ethers 
functional group 
dependence, 271 
temperature programming 
for, 267-68 
tetrahalophthalate columr 
for aromatic separations, 
272 


270 


1,3, 5, -trinitrobenzene 
column, 271 
Germane 
as plastic crystal, 352 
Germanium 
diffusion in, 308 
Mossbauer resonance in, 
300 
doped 
with oxygen copper 
mixtures, 315 
Gibb's free energy 
table of 
inorganic, 128-31 
ganic, 131-34 
Glucosides 
hydrolysis of, 397 


Glutaric acid 
radicals on irradiation of, 
328 


Glycidealdehyde 
nuclear magnetic resonance 
in, 344 
Glycine 
gamma irradiation of, 88 
Glycols 
inversion 
in, 209 
Glycylglycinate 
nuclear magnetic resonance 
in, 344 
¥-Glycylglycine 
radicals 
yn irradiation, 327 
Gold 
as acceptor 
in silicon, 310 
melting point of, 462 
quenched 


f configuration 


annealing kinetics of, 311 


vacancies in, 309 
Gold-197 
Mossbauer resonance in, 
296 


Graphite 
high-temperature reaction 
with hydrogen, 463 
neutron irradiated crystal 
study of, 311 
Grignard catalysts 
polymerization with, 207 
Guanidine 
protein denaturation with, 
184 
Guanine 
nucleic acids in, 171 
Gypsum 
interproton distance of, 25 


H 


Halides 
fused 
mixtures of, 452 
sublimation of, 463 
Hall effect 
in molecular crystals, 320 
Halogenated hydrocarbons 
pyrolysis of, 463 
Halogenated methanes 
as plastic crystals, 354 
Halogenation 
kinetic isotope effect in, 
401 
kinetics of, 400-4 
Halogens 
in flames, 373 
Heat capacity 
molecular rotation and, 356 
of corundum, 139 
Heats of adsorption 
calorimetric measurement 
of, 140 
chromatographic 
measurement of, 
Heats of combustion 
alkadienes, 138 
alkanes, 138 
magnesium, 140 
Heats of dissociation, 
alkaline earth oxides, 374 
metal halides, 374 
metal hydroxides, 373 
table of, 448 
Heats of formation 
molecular structure and, 
138 
molybdenum hexafluoride, 
139 
potassium compounds, 138 
zirconium tetrafluoride, 


272 


139 
Heats of fusion 
table of 
inorganic, 128-31 
organic, 131-34 








Heats of mixing 
from calorimetry, 416-17 
Heats of reaction 
table of, 134-36 
Heats of sublimation 
table of 
inorganic, 128-31 
organic, 131-34 
Heats of transition 
table of 
inorganic, 128-31 
organic, 131-34 
Heats of vaporization 
measurements for 
elements, 464-65 
measurements of, 139 
table of 
inorganic, 128-31 
organic, 131-34 
Heat transfer 
in gas chromatography, 
261 
at liquid-solid helium 
interface, 282 
Helium 
allotropic forms of liquid 
table of, 287 
compressibility 
with nitrogen, 410 
depth dependence 
in meteorites, 156 
from meteorites, 151 
liquid helium-4 
lambda transition in, 
290-91 
mechano-caloric effect 
in, 292 
turbulence in, 293 
thermomechanical effect 
in, 292 
liquid and solid helium-3, 
281-88 
liquid and solid helium-4, 
288-95 
production 
by high-energy cosmic 
rays, 158 
solid helium-3, 282 
solid helium-4, 288-90 
phases in, 289 
superfluidity in helium-3, 
281-82 
Hemoglobin derivatives 
electron spin resonance in, 
343 
Heptagonal molecules 
electronic potential 
surfaces for, 66 
symmetry of, 65 
n-Heptane 
molar excess solution 
volumes in, 321 
in solution 
with propane, 410 
N-Heterocyclic molecules 
dimers of, 180 
Heterogeneous solids 
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as polymerization 
catalysts, 202 
Heterolytic polymer 
formation 
configuration retention in, 
209 
Heterotacticity 
in polymers, 197 
Hexachloroethane 
as a plastic crystal, 352 
vapor pressure of, 359 
Hexagonal molecules 
electronic potential 
surfaces of, 63 
symmetry of, 62 
Hexamethylbenzene 
donor acceptor complexes, 


Hexamethyldisilane 
self-diffusion in, 359 
Hexamethylenetetramine 
bond length in, 21 
intramolecular motion of, 
31 
n-Hexane 
conductivity of, 93 
irradiation of, 93 
High-temperature chemistry 
definition of, 459-60 
High temperatures 
measurement of, 461-62 
production of, 462 
Hippuric acid 
sodium chloride in, 442 
Hydration 
geometry 
of hydrated water 
molecules, 25 
of DNA, 186 
Hydrazine 
infrared data, 232 
Hydrides 
diatomic 
thermodynamic functions 
for, 137 
Hydrocarbons 
oxidation 
kinetics of, 253 
pyrolysis of, 463 
Hydrocarbon solvents 
non-ionizing 
mechanism of 
polymerization and, 208 
Hydrochloric acid 
conductance of, 437 
Hydrodynamics 
two fluid 
liquid helium and, 291-95 
Hydrogen 
adsorption of, 9 
atomic 
from excited oxygen, 250 
electron density 
in bonds, 19 
high-temperature reaction 
with graphite, 463 
location by neutron 
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diffraction 
table cf, 22-24 
location 
in molecules, 19 
manufacture of, 10 
nuclear magnetic 
resonance 
in gas, 339 
ortho-para 
discovery of, 9, 11 
reduction of nickel with, 
326 
shock wave studies of, 245 
solubility of organic 
solvents in, 414 
thermodynamic properties 
of, 137 
transport properties of, 
137 
Hydrogenation 
on chromatography 
columns, 275 
Hydrogen bonding 
angle of, 28 
crystal packing and, 28 
deuterium substitution and, 
30 
discussion of, 28-30 
geometry 
table of, 22-24 
hydration and, 25 
in hydrogen peroxide, 232 
in ice lattice, 312 
infrared data, 29-30 
nucleic acid stabilization 
and, 183 
plastic crystals and, 352 
polynucleotides and, 176 
Hydrogen bromide 
decomposition of, 13 
degree of dissociation in, 
438 
electron collisions with, 
io 
formation of, 7-8 
shock wave reactions of, 


stereospecific addition 
in polymers, 206 
Hydrogen chloride 
alpha particle activation 
and formation of, 13 
degree of dissociation in, 
438 
elimination 
kinetics of, 247-48 
high-resolution infrared 
data, 224 
high-temperature 
conductivity in, 450 
from photolysis 
of dichloroethylene, 84 
potential function for, 224 
from pyrolysis 
of chloroform, 247 
quantum yield for, 4 
solutions above critical 





conditions, 450-51 
transport number for, 438 
Hydrogen cyanide 
high-resolution infrared 
data, 225 
third-order vibrational 
resonance, 221 
Hydrogen fluoride 
as dope 
in ice crystals, 312 
conductance of organic 
solutes in, 437 
degree of dissociation in, 


435 
infrared spectrum of 
dimer of, 226 


temperature dependence 
of ionization constant 
of, 450 
Hydrogen iodide 
reaction with potassium 
in molecular beams, 250 
Hydrogen peroxide 
torsional frequencies in, 
231-32 
irradiation of, 86, 87, 89 
Hydrogen sulfide 
direct loss 
from thiophene, 274 
catalytic formation of, 
10-11 
temperature dependence 
of radical lifetime, 359 
Hydrolysis 
classification of, 393 
of metal ions, 439 
Hydrophobic bonding 
in polynucleotides, 184 
Hydroxycyclohexadienyl 
radical 
spectrum of, 89 
Hydroxylation 
cis-opening polymers and, 
215-16 
Hydroxyl ion 
in water solution, 436 
Hyperchromism 
in polycytidine thymidine, 
179 
in polynucleotides, 176-81 
in polythymidine 
oligonucleotides, 179 
Hyperchromicity 
in RNA, 173 


I 
Ice 


hydrogen fluoride doped, 
312 


proton conduction in, 312 

stable intermediates of, 86 
Immiscibility 

of gases, 413 
Immunization 

for smallpox, 2 
indene 
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cationic catalysts for 
polymerization of, 215 
copolymerization 
with oxygen, 201 
polymeric 
optical activity in, 200 
Indium 
as acceptor 
in silicon, 310 
Indium antimonide 
impurities in, 306 
Indium halides 
heats of dissociation of, 
374 
Indium oxide 
vapor pressure of, 466 
Indium sulfide 
vapor pressure of, 468 
Induction heating 
electromagnetic 
levitation and, 462 
Inelastic scattering 
motion of solids and, 32-33 
Infrared radiation 
polarized absorption in 
silicon, 326 
Infrared spectroscopy 
of alkali metaborates, 469 
complexes and, 121-23 
matrix isolation 
high temperature 
species, 463 
molecular motion and, 
34-35 
vibration 
in lithium halide vapors, 
469 
of water in acid 
basic conditions, 436 
see also Spectroscopy 
Inorganic salts 
thermodynamic properties 
of 
calorimetric measure- 
ments, 140 
Interface phenomena, 8 
Intermetallic compounds 
characterization of, 465 
Intermolecular energy 
transfer 
irradiation and, 82 
Iodine 
atomic 
third body recombination 
of, 245 
complexed with starch, 
329 
electron spin resonance 
in molecular ions in 
alkali halides, 326 
molecular orbital 
calculation 
for quadrupole coupling, 
322 
as semiconductor acceptor, 
319 
solvating methyl radicals 








with, 207 
ultraviolet adsorption 
in benzene, 107 
in pyridine, 111 
in triethylamine, 111 
p-Iodoaniline 
protodeiodination of, 403 
Iodobenzene 
complex 
causing cis addition of 
chlorine, 216 
Iodonium cations 
organic complexes with, 
403 
Ionic mobilities 
in electrolyte solutions, 
437-38 
Ionic strength 
RNA and, 173 
Ionization 
alkaline earth oxide, 466 
charge migration during, 
79 
delocalized states and, 79 
efficiency of, 79 
in flames, 383-87 
parent ion electron 
capture, 79 
recapture efficiency and, 
79 
superexcited states and, 
78 
thermal 
in flames, 384 
with diphenylpicrylhydrazyl 
interceptor, 80 
Ionization cross sections 
experimental values, 463 
Ionization detectors 
for gas chromatographs, 
268 
Ionization in gases 
discussion of, 78 
Iridium-191 
Mossbauer resonance in, 
296 
Iron 
diffusion 
in germanium, 308 
diffusion of nickel in, 308 
as donor 
in silicon, 310 
electron spin resonance 
in yttrium gallium garnet, 
325 


excitation 
in flames, 376 
self-diffusion in, 308 
Iron-57 
Mossbauer resonance in, 
296 
nuclear magnetic 
resonance in, 337 
Irradiation 
table of electrical 
conductivities, 94 
Isobutane 














oxidation of, 253 
Isobutene 
polymerization of, 86 
from oxidation of isobutane, 
253 
Isobutene oxide 
from oxidation of isobutane, 
253 
Isobuteric acid 
radical of, 327 
Isobutylene 
copolymerization of, 196 
Isobutylpropenyl ethers 
crystalline polymers of, 
215 
Isoeugenol 
polymerization of, 185 
Isoprene 
emulsion polymerization 
of, 207 
Isoprene 
stereospecific 
polymerization of, 195 
with lithium, 212 
Isopropanol 
irradiation of, 98 
Isopropenylbenzene 
polymerization of, 195 
Isotacticity 
in polymers, 197 
Isotherms 
in crystal growth, 306 
Isotope effect 
in solid diffusion, 308 
Isotopes 
early work with, 5 
production in meteorites 
table of, 159 


J 


Jahn Teller parameters 
table of, 58 


K 
Ketones 
acid-catalyzed enolization 
of, 393 
cyclic 


pseudo termination in 
polymers, 211 
Kinetics 
atom-chain mechanism, 
7-8 
dissociation constants and, 


first-order, 14-15 
history of, 1-18 
Silver nitrate-alkyl iodide 
interaction, 1 
Kinetic isotope effect 
substitution and, 400-6 
Knudsen cells 
ionization cross section 
measurements by, 463 
Knudsen technique 
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equilibria measurements 


by, 462 
Krypton 
entropy of melting of, 
351-52 
L 
Laccase 
electron spin resonance in, 
343 


Laminar flow 
of helium-4, 292 
Langmuir technique 
equilibria measurements 
by, 462 
Lanthanum 
sublimation of, 463 
Lanthanum oxide 
dissociation energy of, 
466 
Lasers 
as high temperature 
sources, 462 
in spectroscopy of solids, 
317-18 
see also Masers 
Lead 
excitation 
in flames, 375 
solution 
in fused lead chloride, 
453 
Lead oxide 
vapor pressure of, 466 
Lewis acids 
polymerization and, 195 
Linear molecules 
electronic potential energy 
surfaces of, 44 
symmetry and, 45-46 
Line strength 
for high J, low K 
transitions, 222 
Lithium 
alkyl 
catalyst for polymerization 
of methacrylates, 
207 
diffusion coefficient in 
germanium, 314 
diffusion in silicon, 308 
in hydrogen flames, 373 
as impurity in zinc oxide, 
314 
as polymerization 
initiator, 204 
for stereospecific 
polymerization of 
isoprene, 212 
thermal ionization of, 384 
Lithium aluminum hydride 
for sterically ordered 
polymers, 212 
Lithium-n-butyl radical 
as anionic polymerization 
catalyst, 204 
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Lithium chloride 
heat of dissociation of, 
374 
transport number, 438 
vibrational states in, 464 
Lithium fluorenyl radical 
as polymerization initiator, 


Lithium fluoride 
electron spin resonance in 
imperfections in, 327 
infrared absorption 
of monomers, 463 
transition metals in, 312 
vibration states in, 464 
Lithium hydride 
electron spin resonance 
line widths in, 327 
Lithium iodide 
transport number for, 438 
Lithium metaborate 
infrared data, 469 
Lithium oxide 
vapor pressure of, 466 
Lithium sulfate 
irradiation of, 327 
Lithium sulfate monohydrate 
interproton distance of, 
25 
Lone-pair electrons 
ultraviolet spectra of 
N-heteromatics, 175 
l-type doubling 
in ammonia, 226 


M 
Magnesium 
heat of combustion of, 140 
Magnesium bromide 
for steric control 
in polymerization, 211 
Magnesium oxide 
dissociation energy of, 446 
transition metals in, 312 
Magnesium sulfate 
stabilization of DNA with, 
185 
Magnetic dipole transitions 
in optical rotatory 
dispersion, 181 
Magnetic moment 
of hydrogen chloride, 225 
of Méssbauer nuclei, 297 
Magnetic susceptibility 
empirical vs. theoretical 
values for helium-3, 
283-84 
of liquid helium-3, 282 
Maleic anhydride 
copolymerization of, 196 
polymeric 
optical activity in, 200 
Malonic acid 
radical of, 87 
radicals on irradiation of, 
327 
Manganese 
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as donor 
in silicon, 310 
electron spin resonance 
in alkali chlorides, 325 
in titanium oxide, 325 
in meteorites, 160 
Manganese chromate 
spin structure of, 36 
Manganese fluoride 
electron spin resonance in, 
332 
Manganese halides 
heats of dissociation of, 
374 
Masers 
high temperatures with, 
462 
optical 
in spectroscopy of solids, 
317 
organic systems as, 
see also Lasers 
Mass spectrometry 
arc image furnace and, 
462 
heats of dissociation from, 
374 
ionization cross section 
data, 463 
ionization in flames and, 
384 
kinetics and, 241 
of meteorites, 165 
photoionization 
in ion source, 248 
time of flight instruments 
for high temperature 
equilibria, 463 
in hot air kinetics, 244 
Mass transfer 
in gas chromatography, 
261 
Melting points 
of gold, 462 
table of 
inorganic, 128-31 
organic, 131-34 
Mercaptans 
addition to olefins, 206 
Mercuric oxide 
decomposition of, 8 
Mercury 
solubility 
in argon, 413 
Metaborates 
sublimation of, 463 
Metal ammonia solutions 
electron spin resonance in, 
325 
Metal dioxides 
gaseous 
thermodynamic properties 
of, 137 
Metal hexafluorides 
as plastic crystals, 352 
Metallic solutions 
thermodynamics of, 428 
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Metals 
mixtures 
with fused salts, 453 
Metal salts 
in flames, 371 
Metastable atoms 
collisions between photons 
and, 78 
Metastable levels 
in lasers, 317 
Meteorites 
ablation of, 158 
aphelions of, 161 
collisions of, 168 
depth dependence of 
composition, 156 
erosion of, 167 
flight times of, 163 
iron 
age of, 163 
Pleistocene era and, 167 
stone 
age of, 165 
terrestial age of, 166-67 
thermal gradients in, 158 
Methacrylate polymer 
optical activity in, 200 
Methacrylates 
free radical polymerization 
of, 207 
Methane 
free rotation in solid, 357 
gas chromatograph of, 270 
high pressures 
with n-heptane, 412 
infrared studies in solid, 
233 
ionic reactions of, 85 
kinetics for oxidation of, 
254 
mass spectrum and 
radiolysis products of, 
83 
as plastic crystal, 352 
P and R branch calculations 
for, 223 
Raman data for, 226 
relaxation of, 243 
vibrational-rotational 
interaction in, 222 
substituted 
infrared data, 228 
Methanol 
as plastic crystal, 352 
carbon-14 
in polymerization, 205 
DNA denaturation with, 184 
from oxidation 
of propylene, 253 
irradiation of, 87 
tritiated 
in polymerization, 205 
Methyl acetate 
hydrolysis of, 1 
Methyl acetylene 
high-resolution infrared 
datu for, 226 


Methyl azide 
photolysis of, 232-33 
Methyl cyanide 
coriolis coupling in, 221 
high-resolution infrared 
data for, 226 
Methylene chloride 
viscosity of gaseous 
mixtures, 410 
Methyleneimine 
infrared data for, 234 
Methylene radical 
heat of formation of, 463 
Methyl fluoride 
high-resolution infrared 
data for, 226 
Methyl groups 
torsional frequencies of, 
35 
vibrations of, 230 
Methyl halides 
electronegativities and 
chemical shifts, 340 
force-constants for, 227 
Methyl iodide 
high-resolution infrared 
data for, 226 
oxidation of, 253 
Methyl isocyanide 
coriolis coupling in, 221 
Methyl malonic acid 
radicals on irradiation of, 
328 
Methyl mercuric iodide 
cleavage of, 393 
Methyl mesitylate 
hydrolysis of, 393 
Methyl methacrylate 
solid-state polymerization 
of, 204 
2-Methyl-2-propanethiol 
as plastic crystal, 352 
trans-Methyl-propenyl 
ethers 
crystalline polymers of, 
215 
Methyl radicals 
from ethane, 246 
from excited oxygen, 250 
in polymerization, 206 
solvated by iodides, 207 
a-Methylstyrene 
polymeric 
depropagation of, 200 
polymerization of, 196 
o-Methylstyrene 
crystalline polymer of, 215 
Methyl tin halides 
tin-proton coupling 
constants for, 341 
Micelle 
analogy with DNA, 184 
Michael condensation 
in polymerization, 196 
Microbalance 
equilibria measurements 
with, 462 








Microwave spectroscopy 
flames and, 383 
Mixtures 
list of measurements on, 
426 
Molar excess volumes 
of organic mixtures, 321 
Molecular beams 
equilibria measurements 
by magnetic 
deflection in, 463 
kinetics and, 241 
Molecular crystals 


as organic semiconductors, 


319-21 
Molecular dynamics 
advances in, 221 
Molecular orbitals 
for N-heteromatics, 17€ 
Molybdenum 
xidation of, 464 
Molybder hexafluoride, 
f, 139 








long-range ordering 
in superfluid helium, 
291 
Monochloroacetic acid 
irradiation of, 97-98 
Mononucleotides 
dichroism in, 179 
Mossbauer resonance 
in cryogenics, 295-300 
superconductivity and, 
300 
temperature dependance 
of, 297 
Myoglobin crystals 
screw sense of 
polypeptides and, 182 


N 


Naphthalene 
as energy donor, 81 
infrared data on, 229 
negative ion 
electron spin resonance 
in, 331i 
triplet states in, 82 


triplet state resonance of, 


330 
Naphthalene- benzophenone 
mixtures 
triplet state excitation in, 
330 
Naphthalene derivatives 
activity coefficients for, 
269-70 
Naphthols 
hydration of, 395 
Navier-Stokes equation 
liquid helium-4 and, 291 
Neodymium 
electron spin resonance 
in calcium fluoride, 325 
Neodymium oxide 
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dissociation energy of, 
466 


Neon 


depth dependence 
in meteorites, 15¢€ 


Neopentane 


mass spectrum and 
radiolysis products of, 
83 

temperature dependence of 


radical lifetime in, 359 


Neutron diffraction 


accuracy of, 25 

of solid helium-4, 289 

wave function tor 
manganese and, 332 

see also X-ray diffraction, 
Electron diffraction 


Neutrons 


secondary 
reactions in meteorites, 
162 


Neutron scattering 


in hydrogen-containing 
compounds, 33 


Niobium chloride 


juadrupole resonance in, 
333 


Niobium stannate 


as superconductor, 318 


Nickel 


diffused 
in iron, 308 
in meteorites, 162 
nuclear magnetic 
resonance in, 338 
reduction of, 326 
spallation products of, 153 


Nickel fluoride 


nuclear magnetic 
resonance in, 338 


Nickel iodate 


juadrupole resonance in 
333 


Nickel oxide 


dissociation energy of, 466 
oxidation in, 463 


Nitrate ion 


in water solution, 436 


Nitrates 


fused 
heats of mixing, 452 
surface tension of, 451 
as dopes 
in alkali halides, 327 


Nitric acid 


dissociation of, 444-45 


Nitric oxide 


flame continuum 
with atomic oxygen, 379 
intermolecular potential 
of, 242 


Nitriles 


quadrupole resonance in, 
333 


Nitrites 


as dopes 
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in alkali halides, 327 
fused 
surface tension of, 451 


Nitroalkanes 


activity coefficients for, 


269 


4-Nitroaniline 


intramolecular motion of, 
31 


Nitrobenzene 


para-substituted anions 
electron spin resonance 
in, 330 


Nitrogen 


atomic 
kinetics and, 241 
reaction with nitrous 
oxide ° 244 
chemisorption of, 12 
compressibility with 
helium, 410 
in fused alkali nitrates, 
453 
lecular 
Kinetics and, 24 
relaxation in, 242 
relaxation 
with chlorine, 243 
solubility of organic 
solvents in, 414 
thermodynamic properties 


_ 


of, 137 
transport properties olf, 
137 


trapped 
in sodium azide lattice, 
312 
Nitrogen-14 
electron spin resonance 
hyperfine splitting, 325 
Nitrogen-15 
DNA labeled wit! 
in torce-constant 
determinations, 227 
Nitrogen difluoride 
infrared data for, 220 
Nitrogen dioxide 
anharmonicities in, 227 
force-constants for, 227 
from irradiated sodium 
nitrite, 327 
infrared intensities, 235 
Nitrogen-oxygen reactions 
table of, 244 
Nitrogen pentoxide 
decomposition of, 14 
Nitrogen trioxide 
infrared data for, 228 
1-Nitrobenzene 
polymerization of, 196 
Nitrosyl chloride 
anharmonicities in, 227 
force-constants for, 227- 
28 
Nitrosyl halides 
force-constants for, 228 
Nitrous acid 
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denaturation of DNA with, 
189 
Nitrous oxide 
complexes of, 117 
in formaldehyde oxidation, 
253 
high-resolution infrared 
data for, 225 
kinetics and, 241 
to produce atomic oxygen, 
244 
relaxation in, 242 
Noble gases 
entropy of melting of, 351- 
52 
ionization of, 78 
Nonane 
as chromatography 
standard, 271 
Nonelectrolytes 
denaturation of DNA with, 
186 
Nuclear magnetic resonance 
applications to biology, 
342-44 
in carbon tetrafluoride on 
titanium dioxide, 365 
in diamagnetic solids, 
335-37 
diffusion in plastic crystals 
and, 358-59 
in ferromagnets 
domain wall motion and, 
337 
in gases, 339 
group reorientation and, 
34 
high resolution, 339-42 
hydrogen bond distances 
by, 25 
in liquids, 339 
in magnetic materials, 
337-39 
molecular motion and, 34 
molecular rotation and, 


357 

plastic crystals and, 356, 
357 

plastic crystal mixtures 
and, 365 


in superconducting tin, 
336 
see also Electron spin 
resonances; Quadrupole 
resonance 
Nuclear quadrupole moments 
splitting of Mossbauer 
lines and, 299 
Nuclear spins 
in liquid helium-3, 283 
Nucleic acids 
genetic material, 171 
structure, 171 
Nucleosides 
nuclear magnetic 
resonance in, 
344 
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Oo 


Octagonal molecules 
electron potential surfaces 
for, 53, 56, 70 
out-of-plane deformation 
of, 71 
n-Octane 
in solution with propane, 
410 
Octanol 
deproteinization of DNA 
with, 187 
Octupole moment 
of deuteromethane, 363 
Octyl alcohol 
temperature dependence of 
radical lifetime of, 359 
Olefins 
1, 2-substituted 
homopolymerization of, 
195-96 
Oleums, 440-41 
Optical density 
sodium bromide effect on 
DNA, 186 
Optical isotropy 
plastic crystals and, 355 
Optical rotation 
dissociation constants and, 
446 
RNA and, 173 
sodium bromide effect on 
DNA, 186 
Optical rotatory dispersion 
Cotton effect and, 181 
Drude term in, 182 
polynucleotides and, 181- 
83 
Organic acids 
radicals on irradiation of, 
327 
Organic semiconductors 
drift mobility in, 319 
Organometallic compounds 
calorimetry and, 139 
Ortho-hydrogen 
infrared data for, 233 
separation by 
chromatography, 275 
Oscillator strength 
in polynucleotides, 177 
Osmium 
in superconductors, 318 
Osmium tetroxide 
hydroxylation 
cis-opening polymers and, 
215-16 
Oxidation 
of crystal facets, 307 
Oxidation of transition 
metals 
covalency in, 317 
Oxides 
dissociation of, 465-66 
sublimation of, 463 
8, B'-Oxydipropionitrile 


chromatography and, 271 
Oxygen 
adsorption of, 9 
as impurity 
in germanium, 315 
atomic 
kinetics of, 241 
produced from nitrous 
oxide, 244 
as silicon imperfection, 
326 
chromatographic 
determination of, 275 
electron spin resonance 
in 8-quinol clathrate, 326 
excited 
formation of excited 
hydroxyl radicals, 250 
flame continuum with nitric 
oxide, 379 
in fused alkali nitrates, 
453 
molecular 
kinetics and, 241 
organic compounds 
thermodynamic properties 
of, 138 
relaxation in, 242 
relaxation in helium, 243 
thermodynamic properties 
of, 137 
transport properties of, 
137 


Oxygen-nitrogen reactions 
table of, 244 

Ozone 
kinetics and, 241 


P 


Palladium 
electon spin resonance in, 


Palladium hydride 
neutron diffraction studies 
of, 33 
Para-hydrogen 
infrared data for, 233 
separation by 
chromatography, 275 
Paraffins 
bond lengths in, 21 
Partition functions 
gas chromatography and, 
260 


Pentaerythritol 
as plastic crystal, 361 
Pentafluorosulfur 
compounds 
nuclear magnetic 
resonance in, 342 
Pentagonal molecules 
electron potential surfaces 
for, 60 
symmetry and, 59 
Pentane 
mass spectrum and 








radiolysis products of, 
83 
Pentaphenylcyclopentadienyl 
radical 
spin densities 
from electron spin 
resonance, 331 
Perchlorate ion 
denaturation of DNA with, 
186 
Perchlorates 
conductance 
in dimethylformamide, 
437 
Perfluoroc yclohexane 
plasticity of, 351 
vapor pressure of, 359 
Perylene 
complex with iodine, 330 
Phase equilibria 
in fused salt mixtures, 
452 
Phases 
in liquid mixtures, 412 
Phenol 
deproteinization of DNA 
with, 187 
deuterated 
acidity of, 404 
oxidation of, 402 
Phenol-m-sulfonic acid 
iodination of, 402 
Phenothiazine 


electron spin resonance in, 


343 
1-Phenyl-1-cyclohexyl- 
dodecane 
irradiation of, 82 
p-Phenylene diamine 
electron spin resonance ir 
anion of, 330-31 
Phlogiston 
revival of, 369 
Phosphate esters 
hydrolysis of, 397 
Phosphoric acid 
low-field nuclear magnetic 
resonance in, 342 
third dissociation of, 441 
Phosphorus 
in meteorites, 160 
vaporization of, 463 
Phosphorus-32 
DNA labled with, 190 
Photochemical techniques 
nucleic acids and, 174-76 
Photochemistry 
in sodium azide, 312 
Masers and, 318 
Photoionization 
in mass spectrometer, 
248 
Pi complexes 
geometry of, 119-20 
Pi electrons 
chromatographic 
separations and, 272 
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overlap in polynucleotides, 
177 
in purine, 175 
in pyrimidine, 175 
Planar intermediates 
racemization of polymers 
and, 208 
Plastic crystals 
diffusion in, 358-59 
extrusion of, 351 
Platinum 
as acceptor in silicon, 310 
rotation in, 356, 358 
tabulated data for, 353 
two componant systems 
of, 364, 365 
unit cell dimensions of, 354 
vacancies in, 360 
vapor pressure of, 359 
Polarography 
studies of metal-fused 
salt systems, 453 
Polyadenosine 
helix formation 
with polyuridine, 189 
hyperchromism in, 178, 
179 
Polyatomic molecules 
infrared band intensities, 
224 
Polybutadiene 
formation dependence on 
temperature, 207 
1, 2- Polybutadiene 
syndiotactic polymers of, 


Polycytidine thymidine 
hyperchromism in, 179 
Polydeoxyadenosine 
thymidine 
hyperchromism in, 197 
Polyethylene 
irradiation and conductivity 
of, 93-94 
table of, 94 
stable intermediates of, 86 
Polymerization 
irradiation and, 88 
Polymers 
immiscibility in hydro- 
carbon salts, 413 
Polymethacrylamide 
asymmetric side chains in, 
200 
Polymethyl- methacrylate 
isotactic 
molecular weight 
distribution in, 211 
nuclear magnetic resonance 
spectrum of, 197 
radiolysis of, 81-82 
Polynucleotides 
dichroism in, 179 
hyperchromism in, 176-81 
optical rotatory cispersion 
in, 181-83 
oscillator strength in, 177 
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screw sense of, 182 
structure and genetic 
materials, 171 
wave functions for, 177-78 
Polypeptides 
optical rotatory dispersion 
in, 181-83 
Polyriboadenosine 
with polydeoxyribothymi- 
dine, 174 
Polythymidine 
oligonucleotides 
hyperchromism in, 179 
Polyuridine 
copolymer mixtures with, 
174 
helix formation with 
polyadenosine, 189 
Porphyrins 
nuclear magnetic resonance 
in, 344 
Potassium 
excitation in flames, 375 
in meteorites, 160 
molecular beam reactions 
with 
chlorine, 250 
ethyl iodide, 250 
hydrogen iodide, 250 
methyl iodide, 250 
solutions 
in fused potassium 
fluoride, 453 
thermal ionization of, 384 
Potassium acid malonate 
radicals on irradiation of, 
327 
Potassium chlorate 
quadrupole resonance 
in presence of electric 
field, 334 
Potassium chloride 
Schottky defects in, 311 
solution above critical 
conditions, 450-51 
temperature dependence of 
conductance in, 450 
transference number for, 


zone refining of, 312 
Potassium compounds 
heats of formation of, 138 
Potassium cyanide 
rotation of, 32 
Potassium hydrogen 
phosphate 
neutron diffraction studies 
of, 
Potassium iodide 
conductance 
in dimethylformamide, 
437 
Potassium nickel fluoride 
nuclear magnetic 
resonance in, 316 
Potassium permanganate 
hydroxylation 
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cis-opening polymers and, 
215-16 
Potassium pyrenide 
nuclear magnetic 
resonance in, 338 
Praseodymium oxide 
dissociation energy of, 
466 
Proflavine 


DNA and, 184 
Propane 
in solution with n-heptane, 
410 


mass spectrum and 
radiolysis products of, 
83-84 
Propan y] 
DNA denaturation with, 
184 
n- Propanol 
irradiation of, 87 
Propene 
from oxidation of 
isobutane, 253 
Propene oxide 
from oxidation of 
isobutane, 253 
Propenes 
halogenated 
nuclear magnetic 
resonance in, 342 
Propionaldehyde 
from oxidation of 
isobutane, 253 
Propylene 
oxidation of, 253 
polymerization 
by heterogeneous 
catalysts, 204 
Purine 
denaturation temperature 
of DNA and, 185 
ground state of, 175 
nuclear magnetic 
resonance in, 344 
nucleic acids and, 171 
organic solvent 
denaturing of, 184 
Pyrene 
complex with iodine, 330 
negative ion 
electron spin resonance 
in, 331 
with iodine dope, 319 
Pyridine 
infrared data for, 229 
Pyrimidine 
denaturation temperature 
of DNA and, 185 
ground state of, 175 
nuclear magnetic resonance 
in, 
nucleic acids and, 171 
organic solvent 
denaturation and, 184 
Pyrolysis 
table of, 255 
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Pyromellitic dianhydride 

donor acceptor complexes 
of, 116 

Pyrometry 

emissivity and, 461 

photoelectric, 


Q 


Quadrupole resonance 
discussion of, 333-34 
in metal halides, 317 
see also Electron spit 
resonance, Nuclear 
magnetic resonance 
Quaternary ammonium ions 
racemization with, 209 
-Quinol clathrate 
electron spin resonance in 
crystals of, 326 
Quinone 
donor acceptor complexes 
with, 11€ 


R 


Raman spectroscopy 
with maser source, 318 
of solutions of anions, 436 
see also Spectroscopy 
Rare earth metals and 
yxides 
sublimation of, 463 
Rare earth oxides 
vaporization of, 466 
Recoil balance 
equilibria measurements 
with, 462 
Refractive index 
of mixed electrolytes, 442 
Relaxation 
of gas mixtures, 243 
kinetics of, 242-44 
shock waves and, 243 
Renner effect 
discussion of, 42-44 
Reorientation 
in plastic crystals, 354 
Retrograde condensation 
in argon ammonia 
mixtures, 413 
Rhenium oxides 
vaporization of, 463 
Rhenium sulfide 
vapor pressure of, 468 
RNA 
dialysis of, 173 
electron spin resonance 
in, 343 
structure of, 173 
Rochelle salt 
irradiation of, 327 
Rotation 
in plastic crystals, 
356 
Rotational-vibrational 
energy 





for diatomic molecules, 


221 
third-order correction 
for, 221 
Rubidium 


solutions in fused 
rubidium chloride of, 
453 
thermal ionization of, 384 
Ruby 
as laser, 317 
Ruthenium oxide 
vapor pressure of, 467 


S 


Salicylate ion 
protein denaturation 
and, 184 
Salt concentration 


DNA stabilization and, 





Scandium-45 
in meteorites, 163 
Scandium trifluoride 
structure of, 468 
Schottky defects 
in alkali halide crystals, 
311 
Scintillators 
rganic 
energy transfer and, 
80-81 
Secular equations 
vibrational, 229 
Sedimentation 
DNA's viscosity and, 185 
of sols, 4 
Selenium 
as dope in indium 
antimonide, 306 
Self-adsorption 
emission and flame 
pressure, 371 
Semiquinones 
electron spin resonance 
in, 331 
Shock tubes 
errors in temperature 
measurements in, 461 
studies of alkali halides 
in, 468 
study 
of cyanogen, 469 
Shock waves 
high temperature 
relaxation and, 243 
Silane 
as plastic crystal, 352 
Silicates 
fused 
cation mobilities in 
mixtures of, 452 
Silicon 
diffusion of lithium in, 308 








radiation damage in, 326 
Silicon carbide 
crystal studies of, 34 
heat of formation of, 467 
Silicon crystals 
precipitation of copper in, 
315 
Silicon dioxide 
as nucleation points in 
silicon, 315 
heat of formation of, 467 
vapor pressure of, 466 
Silyl halides 
force-constants of, 227 
Silver 
diffusion in germanium, 
308 
diffusion of iron in, 308 
excitation in flames, 375 
Silver bromide 
coagulation of, 439 
Silver dithiocarbonate 
electron spin resonance 
line width for, 326 
Silver iodide 
coagulation of, 439 
Silver nitrate 
fused 
mixed with fused alkali 
nitrates, 452 
Silver oxide 
dissociation of, 8 
Silver sulfate 
solubility of, 446 
Smallpox 
immunochemistry and, 2 
Sodium 
continuum in hydrogen-air 
flame, 380 
flame ionization with 
chlorine, 385 
in hydrogen flames, 373 
in meteorites, 163 
solutions in fused sodium 
halides, 453 
for sterically ordered 
polymers, 212 
thermal ionization of, 384 
Sodium -23 
relaxation time 


in doped sodium chloride, 


335 
Sodium azide 
irradiation of, 327 
photochemical processes 
in, 312 
Sodium bromate 
quadrupole resonance 
in presence of electric 
fields, 334 
Sodium bromide 
optical density and 
rotation of DNA and, 
186 
Sodium carbonate 
hydrated 
water loss of, 8 
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irradiation ot, 327 
Sodium chloride 
concentration dependence 
for denaturation of DNA, 
185 
DNA and RNA in, 173 
heat of dissociation of, 
374 
in hippuric acid, 442 
impurity-vacancy complex 
in, 311 
Schottky defects in, 311 
solutions above critical 
conditions of, 450-51 
transference number for, 
438 
Sodium fluoride 
transition metals in, 312 
Sodium formate 
radicals on irradiation of, 
328 
Sodium hydride 
electron spin resonance 
study of, 327 
Sodium ions 
activity in DNA solutions, 
185 
Sodium metaborate 
infrared data on, 469 
Sodium methoxide 
as polymerization catalyst, 
196 
Sodium nitrate 
fused 
volume change on 
addition of potassium 
nitrate, 452 
Sodium nitrite 
hindered rotation of, 32 
irradiation of, 327 
Sodium sesquicarbonate 
hydrated 
interproton distance in, 
25 
Sodium sulfate 
conductance in, 437 
hydrated 
water loss of, 8 
Sodium sulfite 
oxidation of, 8 
Solar image furnace 
development of, 462 
Sound velocity 
in liquid helium-4, 291 
Specific heat 
empirical vs. theoretical 
values for helium-3, 
283 
of liquid helium-3, 282 
table of, 284 
of liquid helium-4, 290 
table of 
inorganic, 128-3) 
organic, 131-34 
Spectrophotometry 
as gas chromatography 
detector, 263 
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infrared 
oxygen content in 
crystals, 315 
study of crystal 
imperfections, 310 
on propagating units in 
polymerization, 205 
ultraviolet 
in hot air kinetics, 244 
Spectroscopy 
chemiluminescence, 250 
computor applied to, 
236-38 
dissociation constants and, 
446 
electronic 
intensities, 223 
emission 
of hydrogen fluoride, 226 
high resolution 
of hydrogen chloride, 224 
infrared 
intensities, 223 
molecular rotation and, 
357 
intensities 
of methane, 234 
of nitrogen dioxide, 235 
of trifluorobromo- 
methane, 235 
intermediate product 
formation and, 401 
near ultraviolet 
of N-heteromatics, 175 
optical 
detection of high 
temperature species 
and, 460 
polynucleotides and, 174 
of solids, 315-18 
studies of oxides, 467 
temperature measure- 
ments by, 462 
vibrational 
benzene, 228 
chlorobenzene, 229 
ethylene, 230-31 
haloacetylenes, 231 
halophosphines, 231 
hydrazine, 232 
hydrogen peroxide, 231- 
32 


methyl halide, 227 

naphthalene, 229 

nitrogen trioxide, 228 

nitrosyl halides, 227-28 

para-hydrogen, 233 

pyridine, 229 

halides, 227 

solid ammonia, 233 

solid carbon monoxide, 

232-33 

solid methane, 233 
vibrational- rotational 

acetylene, 226 

ammonia, 226 

carbon dioxide, 226 
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carbon monoxide, 226 
deuterium chloride, 225 
hydrogen chloride, 224 
hydrogen cyanide, 225 
metal halides, 469 
methyl acetylene, 22€ 
methyl cyanide, 226 
methyl halides, 226 
nitrous oxide, 225 
octahedral symmetry, 
222 
visible spectra of inter- 
metallic compounds, 
465 
see also Electron spin 
resonance spectroscopy; 
Infrared spectroscopy; 
Mass spectroscopy; 
Nuclear magnetic 
resonance spectroscopy; 
Quadrupole resonance 
spectroscopy; Raman 
spectroscopy; Spectro- 
photometry; Ultraviolet 
spectroscopy 
Square molecules 
electronic potential 
surfaces of, 53, 56 
symmetry of, 52-53 
Stannous chloride 
conductance in, 437 
Stannous oxide 
dissociation energy for, 
377 
Stannous selenide 
vapor pressure of, 468 
Stannous sulfide 
vapor pressure of, 467-68 
Stannous teluride 
vapor pressure of, 468 
Starch 
iodine complexes of, 329 
Steam 
thermodynamic properties 


of, 137 
transport properties of, 
37 


Steric factor 

plastic crystals and, 361 
Steric hindrance 

in polymerization, 206 
Sterol methyl ethers 

chromatography of, 271 
Stilbene 

copolymerization, 196 
Strontium hydroxide 

positive ions of, 384 
Strontium oxide 

heat of dissociation of, 

374 

Strontium selenide 

vapor pressure of, 468 
Strontium sulfide 

decomposition on 

vaporization, 468 

Styrene 

polymerization by 
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triphenylmethyl 
potassium, 203 
Succinic acid 
radical of, 87 
radicals on irradiation of, 
328 
Sugars 
nuclear magnetic 
resonance in, 344 
Sulfate ion 
in water solution, 436 
Sulfides 
sublimation of, 463 
vaporization of, 467 
Sulfite esters 
hydrolysis of, 397 
Sulfur 
in meteorites, 160 
organic compounds of 
calorimetry of, 139 
thermodynamic properties 
of, 138 
Sulfur dioxide 
copolymerization with 
olefins, 201 
in copolymers, 196 
electro-optical parameters 
of, 224 
relaxation of, 243 
Sulfur hexafluoride 
as a plastic crystal, 352 
vapor pressure of, 359 
Sulfuric acid 
anhydrous, 440 
aqueous solutions of, 440 
photolysis of, 96 
Superconductivity 
in solid-state research, 
318-19 
Superconductors 
Mossbauer resonance in, 
300 
Symmetry 
heptagonal molecules, 65 
hexagonal molecules, 62 
linear molecules, 45-46 
pentagonal molecules, 59 
plastic crystals and, 352 
square molecules, 52-53 
trigonal molecules, 47-50 
vibronic coupling and, 41 
Syndiotacticity 
in polymers, 197 


T 


Tacticity 
in polymers, 197 
Tantalum-181 
Mossbauer resonance in, 
300 
Tantalum chloride 
quadrupole resonance in, 


Tellurium 
as crystal impurity, 306 
Temperature gradients 


in high temperature ovens, 


Temperatures 
negative, 461 
Tensors 


generalized spherical 
for cubic symmetry, 222 
Terephthalaldehyde anion 
electron spin resonance 
in, 331 
p-Terphenyl 
as scintillator, 81 
Tertiary butyl chloride 
crystal structure in 
plastic phase, 354-55 
Tetrachloroethylene 
from pyrolysis of chloro- 
form, 247 
Tetrachlorophthalic 
anhydride 
donor acceptor complexes 
of, 116 
Tetracyanoethylene 
donor acceptor complexes 
of, 116 
Tetracyanoethylene radical 
electron spin resonance in, 
331 
Tetracyanoquinodimethane 
as organic semiconductor, 
320 
electron spin resonance 
in, 329 
Tetrahalophthalates 
chromatograph column 
for aromatic separation, 
272 
Tetrahydrofuran 
polymerization of isoprene 
in, 212 
Tetramethyl cyclohexyl 
compounds 
nuclear magnetic resonance 
in, 342 
Tetramethyl 
orthothiocarbonate 
as plastic crystal, 355 
Tetramethyl tin 
nuclear magnetic 
resonance in, 341 
Thallium 
excitation in flames, 375 
Thallium halides 
heats of dissociation of, 
374 
Thallium oxide 
vapor pressure of, 466 
Thermal conductivity 
empirical vs. theoretical 
values for helium-3, 
284-85 
of liquid helium-3, 282 
Thermal degradation 
of DNA, 188 
Thermal equilibrium 
calorimetry and, 139 
Thermal excitation 








in liquid helium-3, 285 
metals in flames, 372-73 
Thermal expansion 
empirical vs. theoretical 
values for helium-3, 
285 
for helium-3, 282 
for helium-4, 289 
Thermocouples 
materials for, 462 
Thermodynamic functions 
for high temperature 
species, 464 
Thermometers 
germanium, 138 
Thin films 
x-ray and electron 
diffraction of, 13 
Thioacetamide 
intramolecular motion of, 


Thioacrylates 
isotacticity of, 210 
Thiocyanate ion 
denaturing of DNA with, 
186 
Thiodiglycolic acid 
radicals on irradiation of, 
328 
Thiophene 
hydrodesulfurization of, 
274 
Thiourea 
encapsulating monomers 
in, 204 
intramolecular motion of, 
31 
N-H distance in, 21 
reorientation of, 34 
Thorium nitrate 
hydrolysis of, 439 
Threodiisotacticity 
in polymers, 198 
Thymine 
nucleic acids and, 171 
Titanium 
electron spin resonance 
in sandwich compounds 
of, 326 
Titanium chloride 
quadrupole resonance, 333 
Titanium dioxide 
electron spin resonance in 
crystals of, 325 
Titanium hydrides 
nuclear magnetic 
resonance in, 338 
Tobacco mosaic virus 
dispersion of, 183 
Toluene 
as energy donor, 81 
isotope effect in, 404 
synthesis of, & 
Torsion effusion cells 
equilibria measurements 
with, 462 
Transference number 
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compared to conductance 
and dissociation, 438 
of concentrated solutions, 
438 
Transition temperatures 
table of 
inorganic, 128-31 
organic, 131-34 
Transport processes 
in electrolytes, 437 
Trialkyl thalliums 
nuclear magnetic 
resonance in, 342 
Trichloroacetate ion 
denaturation of DNA with, 
186 
sym-Trichlorobenzene 
infrared data for, 229 
1,2, 4-Trichlorobenzene 
nuclear magnetic 
resonance in, 342 
Trichloroborazole 
quadrupole resonance in, 


Trichloromethyl radical 
in polymerization, 206 
Trichlorophosphine 
infrared data for, 231 
Triethylamine 
stereospecificity in, 
polymerization, 210 
Trifluoroacetate ion 
denaturation of DNA with, 
186 
Trifluorobromomethane 
infrared data for, 235 
Trifluorophosphine 
infrared data for, 231 
Triglycine sulfate 
irradiation of, 327 
Trigonal molecules 
electronic potential 
surfaces of, 49 
symmetry of, 47-50 
Trimethoxyboroxine 
quadrupole resonance in, 


Trimethyl benzene 
methyl group reorientation 
barriers, 34 
N-Trimethylborazole 
quadrupole resonance in, 
333 
Trimethyl phosphine 
collision efficiency in, 249 
1,3, 5-Trinitrobenzene 
as chromatography 
column, 271 
Triphenylmethyl potassium 
in polymerization of 
styrene, 203 
stereospecificity of 
polymerization, 
210 
Triplet states 
in benzophenone, 82 
in naphthalene, 82 
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1,3, 5-Tritertiarybutyl- 
benzene 
halogenation of, 402 
Tritides 
diatomic 
thermodynamic functions 
of, 137 
Tritium 
as tracer in polymers, 
205 
from meteorites, 151 
in stone meteorites, 164 
internal radiation source 
for electron spin 
resonance studies, 
328 
Tropylium ion 
complexes of, 116 
Tungstates 
irradiation of, 327 
Tungsten 
adsorption on, 12 
Tungsten oxide 
vapor pressure of, 467 
Two-color pyrometry 
surface temperature by, 


U 


Ultracentrifuge 
DNA and, 186 
for studying mixed 
electrolytes, 442 
Ultraviolet spectroscopy 
denatured DNA, 180 
2, 6-dichloropvrimidine, 
176 
purine, 176 
solvated anions, 439 
see also Spectroscopy 
Unimolecular 
decompositions 
table of, 246 
Unstable species 
continuous flame emission 
from, 378 
Uracil 
nucleic acids and, 171 
Uranium 
electron spin resonance 
in calcium fluoride, 
325 
high-temperature surface 
ionization of, 463 
Uranium sulfide 
high-temperature studies 
of, 467 
Uranium tetrabromide 
structure of, 468 
Uranium tetrafluoride 
heat of sublimation of, 
468 
Uranyl nitrate 
conductance in, 437 
Uranyl perchlorate 
conductance in, 437 
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Urea 
denaturation of DNA with, 
188 
encapsulating monomers 
in, 204 
intramolecular motion of, 
31 


N-H distance in, 21 
protein denaturation with, 
184 
reorientation of, 34 
Urea oxalate 
radicals on irradiation of, 
328 
Uridine 
copolymer of, 174 
nuclear magnetic resonance 
in, 344 


V 


Vanadium 
electron spin resonance 
in alumina, 325 
in sandwich compounds 
of, 326 
in meteorites, 160 
in superconductors, 319 
Vanadium oxide 
nuclear magnetic resonance 
in, 335 
Vapor pressure 
isothermal 
of mixtures, 415 
methods for determining, 
415-16 
mixed fused salts, 452 
plastic crystals, 359 
table of 
inorganic, 128-31 
organic, 131-34 
Vibrational spectra 
of fused alkali hydroxides, 
451 
Vinyl acetate 
polymeric 
isotacticity in, 201 
N-Vinyl amides 
cation catalysts for 
polymerization of, 215 
Vinyl chloride 
encapsulation prior to 
polymerization, 204 
free-radical polymerization 
of, 206 
nuclear magnetic resonance 
in, 342 
polymeric 
syndiotacticity in, 201 
Vinylcyclopropane 
rearrangement during 
polymerization of, 205 
Vinylene carbonate 
polymerization of, 195 
Vinyl esters 
free-radical polymerization 
of, 206 
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Vinyl ether 
polymeric 
optical activity in, 200 
cationic catalysts for 
polymerization of, 215 
stereospecific 
polymerization of, 212 
Vinyl isobutyl ethers 
polymerization of, 214 
Vinyl lithium 
nuclear magnetic resonance 
in, 342 
Vinyl methyl ethers 
polymerization of, 214 
Vinyl methyl ketone 
cationic catalyst for 
polymerization of, 215 
Viruses 
RNA and, 174 
Viscosity 
absolute reaction rates and, 
2 
effects of dyes on DNA, 184 
empirical vs. theoretical 
values for helium-3, 284 
logarithms of, 2 
of gaseous carbon tetra- 
chloride- methylene 
chloride mixtures, 410 
of liquid helium-3, 282 
of nucleic acids, 173 
Volumes of mixing 
dilatometer method for 
measurements of, 417 


WwW 


Wang representation 
direction cosines in, 223 
Water 
change in activity of, 394 
excitation by low-energy 
electrons, 78 
in fused alkali nitrates, 453 
halide anions in, 436 
ice-like structure for, 435 
infrared in rare gas 
matrices, 34 
ionic reactions of, 85 
irradiation intermediates 
of, 94-95 
irradiation of 
pH dependence, 95-96 
Raman spectra for anion 
solutions in, 436 
table of reducing species 
from radiation, 97 
thermodynamic activity 
and DNA, 186 
see also Ice; Steam 
Wave functions 
aromatic hydrocarbons 
table of, 54-55 
first-order 
for polynucleotides, 178 
second-order for perturbed 
harmonic oscillator, 223 


zero-order 
for polynucleotides, 177 


xX 


Xanthine oxidase 
electron spin resonance in, 
343 
Xenon 
entropy of melting of, 351- 
52 
nuclear magnetic resonance 
in gaseous, 339 
radical formation with, 250 
thermal ionization of, 384 
X-ray densitometry 
in hot air kinetics, 244 
X-ray diffraction 
accuracy of, 19-21 
benzene 
bond shortening of, 20 
carbon-hydrogen bond 
lengths from, 19 
difference Fourier 
synthesis for, 19-20 
electron density 
of ammonium ion, 20 
of plastic crystals, 351 
of RNA, 173 
of solid helium-4, 288-89 
see also electron diffrac- 
tion, neutron diffraction 
X-rays 
small angle scattering 
DNA's mass per unit 
length, 172 
RNA's mass per unit 
length, 173 


Y 


Yttrium 
sublimation of, 463 
in superconductors, 318 
Yttrium gallium garnet 
electron spin resonance in 
crystals of, 325 
Yttrium oxide 
electron spin resonance in 
crystals of, 325 


Zz 


Zeeman levels 
in Mossbauer emission, 
297 
Zero sound 
empirical vs. theoretical 
values for helium-3, 
285 
in liquid helium-3, 282 
Ziegler catalysts 
polymerization with, 195 
Zinc 
alkyl 
as polymerization 
initiator, 204 





complexes with bromine, 
438 
sublimation of, 464 
Zinc -67 
Mossbauer resonance in 
296 
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transference number vs. 
concentration in, 438 
Zinc fluoride 
manganese and irridium 
impurities in, 312 
Zinc halides 


transference number vs. 


523 


concentration in, 438 
Zinc oxide 
lithium impurities in, 314 
319 


Zirconium 
in superconductors, 


Zirconium tetrafluoride 
heat of formation of, 139 





